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Appendix To FEHM V&V Test Suite for Software release FEHM v3.2.0 

1 DESCRIPTION 

The following document is an addendum to FEHM Software Validation (August 2003). 

1.1 VERSION 3.2.0 TEST SUITE SUMMARY 

The major changes for this version are improvements.  
The changes did not affect results in the distributed FEHM test suite. 

Before distribution of FEHM software, tests are executed and verified as acceptable on LANL 
computers with operating systems Linux, Mac OSX, and WINDOWS. FEHM V3.2.0 test results 
do not differ from FEHM V3.1 results. The overall validation effort for the FEHM software 
consists of a suite of directories and scripts that test the model whenever possible, against known 
analytical solutions of the same problem. The test suite was developed under YMP QA for 
FEHM RD.10086-RD-2.21-00 and is provided to modelers along with an FEHM application.  

The System and compiler for FEHM V3.2.0 release are: 
Linux (64-bit): compiled with gfortran 4.5.1 
MAC OSX: compiled with gfortran 4.8.1 
PC Windows (32-bit): compiled with Intel Parallel Studio XE 2011 
PC Windows (64-bit): compiled with Intel Parallel Studio XE 2011 
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Government report disclaimer  
This report was prepared as an account of work sponsored by an agency of the U.S. Government. 
Neither Los Alamos National Security, LLC, the U.S. Government nor any agency thereof, nor any of 
their employees make any warranty, express or implied, or assume any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, 
or process disclosed, or represent that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by Los Alamos National Security, LLC, the U.S. Government, or any 
agency thereof. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of Los Alamos National Security, LLC, the U.S. Government, or any agency thereof. 



Appendix for FEHM Ve rsion 3.3.0 
V&V Test Suite 

Release Date �'�H�Fember ��3, 2015

This is an addendum to 

Validation and Verification (V&V ) for FEHM Test Suite 

Prepared by: 

Shaoping Chu EES-16 
Terry Miller EES-16 
Zora Dash EES-16 



1 
FEHM UM V3 Appendix for FEHM V3.3.0  

Appendix To FEHM V&V Test Suite for Software release FEHM v3.3 .0 

1 DESCRIPTION 

The following document is an addendum to FEHM Software Validation (August 2003). 

1.1 VERSION 3.3.0 TEST SUITE SUMMARY 

The Following is a summary of the modification/new additional tests that have been incorporated 
into the FEHM Software Validation test suite since it was documented for FEHM V2.21 (August 
2003). 

Tests modified/added from August 2003 to April 2012: 

The primary feature (macro) being tested follows problem name: 
�‡cellbased* - [ptrk, mptr using free water diffusion coefficient]

Cell-Based Particle Tracking w/Advection, Dispersion & Matrix Diffusion 
�‡ �F�R���W�H�V�W��- [co2]

CO2 test 
�‡ �F�R�O�O�R�L�G�B�F�H�O�O��- [ptrk, mptr with importance sampling for colloids]

Particle Tracking with Colloid Diversity Model, 1D Tests - ptrk macro 
�‡ �F�R�O�O�R�L�G�B�V�W�U�H�D�P��- [sptr with importance sampling]

Streamline Particle Tracking with Colloid Diversity Model 
�‡ �G�X�D�O-k - [ptrk]

Dual-k Particle Tracking Model 
�‡ �H�Y�D�S�R�U�D�W�L�R�Q��-  [evap]

Evaporation test 
�‡ �L�Q�I�L�O�W�U�D�W�L�R�Q�
��- [rich -- �5�L�F�K�D�U�G�¶�V���H�T�X�D�W�L�R�Q���I�R�U���E�R�W�K���H�F�P���D�Q�G���G�S�P���W�H�V�W�V�@

Infiltration Problem using the Equivalent Continuum Method 
�‡ �O�R�V�W�B�S�D�U�W��- [sptr]

Lost Particle Test 
�‡ �U�L�F�K�D�U�G�V��-  [rich]

Richards equation test 
�‡ �W�U�D�Q�V�I�H�U�I�
���>�S�W�U�N���X�V�L�Q�J���I�U�H�H���Zater diffusion coefficient]

Particle Tracking Using Transfer Functions 
�‡ �Z�W�U�L�V�H��- [mptr]

Particle Tracking with Water Table Rise 
�‡ �Z�W�V�L�B�W�H�V�W��- [wtsi]

UZ and WTSI Test Problem 
�‡ �Z�Y�W�H�V�W��-  [ngas, trac]

Unsaturated Diffusion test 

--------------------- 
* Modification and/or addition to pre-existing test suite.
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Tests modified/added from April 2012 to �'�H�Fember 2015: 

CDEN_TEST:  
Comparison of Concentration Dependent Brine Density to Analytical Value 

CFLXZ_TEST: 
Concentration Zone Flux Test 
Comparison of FEHM with 1-D Difusion Model 

MULTI_SOLUTE*: 
Multi-Solute Transport with Chemical Reaction - trac macro   
Multi-Solute Transport with Chemical Reaction - trxn macro  

SORPTION*: 
One Dimensional Reactive Solute Transport - trac macro  
One Dimensional Reactive Solute Transport - trxn macro   

TRANSPORT3D*: 
Three-Dimensional Radionuclide Transport Problem - trac_rlp 
Three-Dimensional Radionuclide Transport Problem - trxn_rlp 
Three-Dimensional Radionuclide Transport Problem - trac_rlpm 

STRESS_PERM: 
Stress Permeability Model Test 
Comparison of Stress Permeability Model test results 

HEAT_FLUX: 
Heat Flux Contour Output Test      
Comparison of heat flux contour output test results 

SALT_TEST: 
Salt Variable Conductivity Test      
Comparison of Salt Conductivity Model to Theoretical Results   

STRESS_BODYFORCE: 
Stress Bodyforce Test      
Comparison of Stress Bodyforce Model test results 

--------------------- 
* Modification and/or addition to pre-existing test suite.

Before distribution of FEHM software, tests are executed and verified as acceptable on LANL 
computers with operating systems Linux, Mac OSX, and WINDOWS. The overall validation 
effort for the FEHM software consists of a suite of directories and scripts that test the model 
whenever possible, against known analytical solutions of the same problem. The test suite was 
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developed under YMP QA for FEHM RD.10086-RD-2.21-00 and is provided to modelers along 
with an FEHM application.  

The System and compiler for FEHM V3.3.0 release are: 
Linux (64-bit): Ubuntu:  compiled with gfortran 4.8.2 

 Red Hat:  compiled with gfortran 4.5.1 
MAC OSX 10.9.5 (mavericks): compiled with gfortran 4.9.0 
PC Windows (32-bit): compiled with Intel Parallel Studio XE 2011 
PC Windows (64-bit): compiled with Intel Parallel Studio XE 2011 
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Government report disclaimer  
This report was prepared as an account of work sponsored by an agency of the U.S. Government. 
Neither Los Alamos National Security, LLC, the U.S. Government nor any agency thereof, nor any of 
their employees make any warranty, express or implied, or assume any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, 
or process disclosed, or represent that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by Los Alamos National Security, LLC, the U.S. Government, or any 
agency thereof. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of Los Alamos National Security, LLC, the U.S. Government, or any agency thereof. 
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